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D scription 

Background 

The present invention relates, in general, to 
devices of the type set out in the preamble of 
claim 1 (cf EP-A-241038) for stopping an undesira- 
ble flow of fluid between two contiguous tissue 
samples, such as bleeding from a blood vessel 
after removal of a medical device, catheter system, 
or the like. More particularly, the present invention 
concerns a novel clotting device which includes 
means for depositing a clotting agent at a wound or 
aperture between two contiguous tissue areas, 
such as the opening in a blood vessel or the like 
following removal of a medical device or instrument 
therefrom. The present invention also concerns a 
novel method for using such a clotting device. 

Many medical procedures, including both 
therapeutic and diagnostic procedures, require ac- 
cess between two contiguous tissue samples, such 
as through the skin and into the vascular system of 
the patient. For example, although various means 
may be used to obtain access into a vein or artery, 
typically access is obtained by inserting a cannula 
or catheter (called an introducer catheter or sheath) 
through the skin and into the selected blood vessel. 
A medical or diagnostic instrument, such as a 
guide wire, guiding catheter, balloon angioplasty 
device, atherectomy device, or the like is then 
inserted into the vascular system through the intro- 
ducer catheter. 

Depending on the procedure, to permit the 
insertion of the diagnostic or therapeutic device 
therethrough, the introducer sheath must be of 
relatively large diameter. This, of course, results in 
a relatively large hole or aperture in the vessel wall. 
After the medical procedure is completed, however, 
this aperture must be closed, and bleeding from 
the blood vessel stopped. 

A common technique to stop such bleeding, as 
in cardiac balloon angioplasty procedures, is for a 
nurse or technician to apply continuous pressure 
on the aperture in the blood vessel until the blood 
within the aperture clots. This may require an hour 
or more of medical personnel time. Unfortunately, 
when this procedure is utilized, there is a signifi- 
cant chance that upon movement by the patient, 
the aperture will reopen and begin bleeding again, 
resulting in a hematoma or other complications. 
Because of the risk of a hematoma, patients are 
usually required to remain overnight in the hospital 
for rest and observation, thus greatly increasing the 
cost of the overall procedure. 

One prior device for stopping bleeding from an 
aperture in a blood vessel is a type of expandable 
plug. The plug is pushed through the opening into 
the blood vessel and into the blood stream. Once 



in the blood stream, it expands. The expanded plug 

is then pulled back against the aperture where, 

because of its expanded size, it plugs the opening. 

Such a device may work satisfactorily, but requires 
5 inserting and leaving a foreign object in the vessel. 

It is usually medically preferable to avoid inserting 

and leaving objects in a vessel. 

Accordingly, it is a general object of the 

present invention to provide a clotting device which 
70 are particularly useful in clotting vascular wounds 

resulting from insertion of a medical device, and 

which do not suffer from the drawbacks described 

above. 

75 Summary Of The Invention 

The wound clotting device of the present in- 
vention is set out in claim 1 . 

To allow the clotting device to be packaged as 

20 a preassembled unit, the clotting agent is prefer- 
ably predisposed in the second lumen. However, 
the clotting agent may also be inserted into the 
lumen at a later time, such as at the time of the 
procedure, without departing from the present in- 

25 vention. 

For dispensing the clotting agent, a plunger or 
piston may be located within the second lumen. By 
advancing the plunger or piston, the clotting agent 
may be dispensed in a selected amount and rate, 

30 as prescribed by the physician, for the particular 
wound. 

The clotting device of the present invention is 
preferably inserted into the patient through the in- 
troducer cannula or a sheath utilized in the preced- 

35 ing medical procedure. Accordingly, the tube 
should have a sufficiently small diameter so as to 
fit into the introducer. Further, the tube should be 
of a sufficient length so that the distal end of the 
tube may be advanced sufficiently beyond the dis- 

40 tal end of the introducer to allow positioning of the 
distal end of the tube adjacent to the aperture and 
inflation of the retention means. 

The inflatable retention means of the present 
invention preferably comprises a sleeve of flexible 

45 material disposed on the distal end portion of the 
tube. Each end of the sleeve is preferably adhered 
or bonded to the surface of the tube to define an 
inflatable balloon portion therebetween which is in 
communication with the inflation lumen and which, 

so when inflated, will hold the distaJ end of the clotting 
device adjacent to an opening or aperture in the 
blood vessel ' in the patient. The sleeve may be 
disposed within a reduced diameter or recessed 
area at the distal end of the tube so that the 

55 clotting device has a continuous smooth exterior 
surface. 

Clotting of an aperture in a blood vessel may 
be performed utilizing a wound clotting device as 
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described above. Following removal of th diagnos- 
tic or therapeutic device, the introducer cannula is 
retracted from the blood vessel until the distal end 
of the introducer is in the proximity of, but spaced 
from the exterior of the blood vessel. While the 
introducer is at that position, the distal end of the 
wound clotting device of the present invention is 
inserted into the introducer and advanced until it 
extends beyond the distal end of the introducer 
and is adjacent to the opening or aperture in the 
blood vessel. The inflatable retention means on the 
distal end of the device is then inflated to hold the 
distal end adjacent to the blood vessel. The clotting 
agent is dispensed from the distal end of the 
device and onto the blood vessel at the site of the 
aperture. The clotting agent will assist in stopping 
bleeding from the blood vessel by causing the 
blood in the aperture to clot more rapidly than 
norma!, thus reducing the amount of bleeding and 
reducing the risk of post-surgery hematoma. The 
inflated retention means may also serve to reduce 
bleeding during the clotting time. The retention 
means is then deflated, and the clotting device and 
the introducer sheath are withdrawn from the pa- 
tient, leaving no substantial foreign matter within 
the vessel of the patient as a result of this method. 

These and other features and advantages of 
the present invention will become more apparent 
from the following detailed description of the inven- 
tion, as exemplified in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a fragmentary diagrammatic view of 
a sheath introducer extending through the skin into 
a femoral artery of a patient. 

Figure 2 is an enlarged cross-sectional view of 
the proximal and distal end portions of a wound 
clotting device of the present invention with a 
means for dispensing a clotting agent shown dia- 
gram matically. 

Figure 3 is a cross-sectional view showing the 
proximal and distal ends of one embodiment of the 
wound clotting device of the present invention uti- 
lizing a plunger for dispensing the clotting agent 
and containing a quantity of clotting agent. 

Figure 4 is a cross-sectional view of the clot- 
ting device of Figure 3 showing the inflatable reten- 
tion means inflated and a plunger ejecting the 
clotting agent from the device's distal end. 

Figure 5 is a side view of a sheath introducer 
which has been introduced through the skin and 
into a blood vessel. 

Figure 6 is a side view depicting one of the 
steps of the method of the present invention, utiliz- 
ing the wound clotting device depicted in Figures 
2, 3, and 4, where the sheath introducer of Figure 5 
has been retracted from the blood vessel and the 



wound clotting device has been inserted into the 
introducer. 

Figure 7 is a side view depicting another of the 
steps of the method of the present invention where 
5 the clotting device of Figures 2, 3, and 4 is utilized 
to dispense clotting agent onto an aperture in a 
blood vessel. 

DETAILED DESCRIPTION OF THE INVENTION 

w 

Figure 1 is a partial diagrammatic representa- 
tion of a sheath introducer 10 which has been 
advanced through the skin surface S into a femoral 
artery F of a living patient. The sheath introducer 

75 10 is shown in the femoral artery F for purposes of 
illustration only and not for purposes of limitation. It 
is understood that a sheath introducer can be used 
in accessing other arteries, veins, or blood vessels, 
or in communicating between other contiguous tis- 

20 sue areas of a patient's body. 

As shown in the exemplary procedure of Figure 
1, the sheath introducer 10 is initially advanced 
through a patient's skin and into the artery F. The 
sheath introducer 10 has a resealable valve 12 

25 located at its proximal end 16, as is well known in 
the medical field. In the typical procedure, some 
type of medical device, for example, a guiding 
catheter, an angioplasty device, or the like, is in- 
serted into the sheath introducer through the valve 

30 and advanced into the artery and then to the loca- 
tion of the procedure. After the medical device has 
been used, it is withdrawn from the artery and the 
sheath introducer. The sheath introducer 10 must 
then be removed from the artery F. This, of course, 

35 leaves an aperture or opening in the artery F (See 
Figures 6 and 7). To assist in stopping bleeding 
from the aperture in the artery, the wound clotting 
device of the present invention may be utilized. 
Figures 2, 3, and 4 show, in an enlarged view, 

40 various embodiments of the wound clotting device 
of the present invention. With reference to these 
figures, the wound clotting device 20 of the present 
invention comprises a tube, generally at 22, with a 
distal end portion generally at 24 and a proximal 

45 end portion generally at 26. A relatively large sec- 
ond lumen 30 and a smaller inflation lumen 28 
extend between the proximal end 26 to the distal 
end 24 of the tube 22. The second lumen 30 is 
open at the distal end, and the distal end of the 

so inflation lumen is sealed closed. 

The tube may be formed by extrusion from a 
suitable plastic such as nylon, polypropylene, or 
the like, although the present invention is not limit- 
ed by the method of manufacture or the type of 

55 material, and injection molding or other materials 
could be used where feasible. The plastic material 
utilized in the manufacture of the tube should in 
any event, be sufficiently stiff so as to be capable 
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of being advanced through an introducer cannula 
or sheath introducer, but not so stiff that it will 
cause damage to tissue. 

The inflation lumen 28 extends fully between 
the proximal end and distal ends of the tube 22. As 
noted above, the inflation lumen is sealed at the 
distal end and carries a valve (not shown) at the 
other end, through which an inflation fluid, such as 
sterile water, may be injected. Such valves are well 
known in medical product design and thus it will 
not be described in detail here. The diameter of the 
inflation lumen may vary, depending on the particu- 
lar application. Typically, however, the diameter 
should be sufficiently large to permit ready inflation 
of the retention means. 

In the preferred embodiment of the wound clot- 
ting device, an inflatable retention means 32 is 
located on the distal end 24 of the tube 22. The 
preferred inflatable retention means 32 comprises a 
flexible sleeve located within a recessed area 44 at 
the distal end 24 of the tube 22. Each end of the 
sleeve is adhered or bonded to the surface of the 
tube, within the recessed area, to define an inflat- 
able balloon portion therebetween. Any suitable 
solvent, adhesive, or the like may be used to 
adhere or bond the sleeve to the tube. Inflation 
aperture 29 extends through the wall of the tube, to 
provide a fluid flow path between the inflation 
lumen and the unadhered portion of the sleeve, to 
permit inflation of the balloon. The sleeve and 
recessed area preferably have the same length and 
the recessed area is preferably recessed an 
amount equal to the thickness of the sleeve, so that 
the exterior surface of the tube will be smooth and 
essentially uninterrupted after the sleeve is at- 
tached. 

To assist in forming a blood clot at the site of 
the vessel aperture, a quantity of clotting agent 34 
is preferably located in the second lumen 30, for 
ejection onto the aperture or wound. The clotting 
agent may be any of the suitable clotting agents 
presently commercially available. For example, the 
clotting agent 34 may be a thrombin agent. A 
thrombin agent is frequently used as a topical 
treatment by vascular surgeons to stop surface 
bleeding after a large incision is made in the body. 
By dispensing thrombin agent onto an aperture in 
an artery, bleeding from the aperture can be reli- 
ably stopped, reducing the risk of a hematoma, and 
eliminating the need for an overnight stay in the 
hospital. The clotting agent, which is preferably in 
foam, powder, or jell form, may be pre-filled into 
the second lumen during manufacture or may be 
inserted into the second lumen at the time of the 
procedure. 

The clotting agent is deposited at the site of 
the aperture or wound from the distal end of the 
tube 22. The means, generally at 36. for dispensing 



the clotting agent 34 is preferably a plunger 38, as 
shown in Figures 3 and 4. The plunger 38 has a 
distal end. generally at 46, and a proximal end, 
generally at 48. A rod 50 extends between the 

5 distal and proximal ends of the plunger. A piston or 
grommet 52 is located at the distal end of the rod 
50 and a thumb rest 54 is provided on the proximal 
end. By advancing the plunger 38, the piston 52 
forces the clotting agent 34 from the distal end 24 

io of the tube 22. Calibrations may be provided on the 
rod and/or tube to provide an indication of the 
amount of clotting agent dispensed and the rate of 
dispensing. In Figure 3, the piston 52 of the plung- 
er 38 is nearer the proximal end 26 of the tube 22 

75 and has not yet been advanced towards the distal 
end 24 of the tube 22. Figure 4 illustrates the 
piston 52 being advanced towards the distal end 24 
of the tube 22, ejecting the clotting agent 34. 
Figure 4 also depicts inflation of the retention 

20 means 32 by injection of a fluid 40 into the inflation 
lumen . 28 to retain the distal end 24 at some 
selected location in the patient. 

Use of the present invention in forming a vas- 
cular clot is depicted diagrammically in Figures 5- 

25 7. Figure 5 shows an introducer cannula, for exam- 
ple the sheath introducer 10, which previously has 
been inserted through the skin surface into a fem- 
oral artery F, and following removal of the particular 
medical device. 

30 As shown in Figure 6, the introducer 10 is 

retracted out of the artery F, leaving an aperture or 
opening A in the wall of the artery F. The intro- 
ducer 10 is retracted until it is out of the artery and 
spaced from the artery (although it is not com- 

35 pletely removed, and remains in the proximity of 
the artery). The wound clotting device 20, as de- 
scribed above, is then inserted through the valve 
12 of the introducer 10 and into the introducer 10. 
The clotting device 20 is then advanced through 

40 the introducer 10 until the distal end 24 of the 
clotting device 20 extends beyond the distal end 
14 of the introducer 10 and is adjacent to the 
aperture A in the artery F. To assure that the 
clotting device is advanced the proper amount, the 

45 clotting device may be of a selected length for 
each particular brand of introducer sheath used, or 
have indicia along the length of the tube 22 to 
indicate how far it should be advanced for each 
particular brand of introducer sheath. 

so As shown in Figure 7, the inflatable retention 

means 32 is then inflated to hold the distal end 24 
of the clotting device 20 adjacent to the artery F. 
Accordingly, the distal end 24 cannot be pushed 
into the aperture A or pulled away from the ap- 

55 erture A. The plunger 38 is then advanced and the 
clotting agent 34 is dispensed from the distal end 
24 of the clotting device 20 and onto the aperture 
A of the artery F. The clotting agent 34 will greatly 
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hasten clotting and prevent further bleeding from 
the aperture A. 

Finally, the clotting device 20 and the intro- 
ducer 10 are withdrawn from the patient's body, 
leaving no substantial amount of foreign material 
within the patient's vascular system. 

The features of the wound clotting device of 
the present invention have been described in con- 
nection with the accompanying drawings for pur- 
poses of illustration and not limitation. It is intended 
that this application include those modifications, 
variations and additions that would be readily ap- 
parent to one of ordinary skill upon reading this 
description. 

Claims 

1. A wound treating device for stopping an un- 
desirable flow of fluid from an aperture in a 
blood vessel, including an elongated tube (22) 
with proximal (26) and distal (24) end portions 
and a distal-most end, the tube (22) including a 
first lumen (28) and a second lumen (30), the 
first and second lumens (28, 30) extending 
between the proximal and distal end portions 
(26, 24), 

an inflatable retension means (32) carried on 
the tube (22) and located generally adjacent to 
the distal-most end, the inflatable means (32) 
being in fluid communication with the first 
lumen (28), 

a treating agent (34) carried within the second 
lumen (30), 

characterized fn that 

the wound treating device further comprises: 
a sheath introducer (10) having a proximal end 
portion (16) and a distal end (14) and being of 
sufficient length to extend through the skin of a 
living patient into the vicinity of a wound lo- 
cated within the patient, 

wherein the tube (22) is adapted for advance- 
ment into the sheath introducer (10) and is 
longer than the sheath introducer (10). 
the second lumen (30) in the tube (22) extends 
to the distal-most end thereof, 
the inflatable retention means (32) are dis- 
posed to be inflatable generally adjacent to the 
wound when the distal end portion (24) of the 
tube (22) is advanced beyond the distal end 
(14) of the introducer (10), and 
the treating agent (34) is carried in the distal 
end portion (24) of the tube (22) and adapted 
to be applied beyond the distal-most end of 
the tube (22) to the vicinity of the wound. 

2. A wound treating device according to claim 1, 
characterized in that the means for ejecting the 
treating agent (34) is a plunger (38). 



3* A wound treating device according to claim 1 
or 2, characterized in that the inflatable means 
(32) comprises a flexible membrane disposed 
on the distal end portion (24) of the tube, the 
5 membrane adhered to the tube (22) to define a 

balloon-like portion when inflated. 

4. A wound treating device according to any one 
of the claims 1 to 3, characterized in that the 

70 tube (22) has a means at its proximal end 

portion (26) for receiving fluid into the first 
lumen (28) to inflate the inflatable means (32), 
the inflatable means (32) being adapted, when 
inflated, to hold the wound treating device (20) 

75 adjacent to the wound within the patient. 

5. A wound treating device according to any one 
of the claims 1 to 4, characterized by the 
treating agent (34) comprising a blood clotting 

20 agent. 

Patentanspruche 

1. Wundbehandlungsvorrichtung, um ein uner- 

25 wunschtes Ausfliefien von Fluid aus einer Off- 

nung in einem BlutgefaB zum Stillstand zu 
bringen, wobei die Vorrichtung aufweist: ein 
langgestrecktes Rohr (22) mit einem proxima- 
len (26) und einem distalen (24) Endbereich 

30 und einem am meisten distalen Ende, wobei 

das Rohr (22) eine erste Lichtung (28) und 
eine zweite Sichtung (30) aufweist und die 
erste und die zweite Lichtung (28, 30) zwi- 
schen dem proximalen und dem distalen End- 

35 bereich (26, 24) verlaufen, 

eine aufblasbare Festlegeernrichtung (32), die 
an dem Rohr (22) getragen und im allgemei- 
nen dem am meisten distalen Ende benach- 
bart positioniert ist, wobei die aufblasbare Ein- 

40 richtung (32) mit der ersten Lichtung (28) in 

Fluidkommunikation ist, 

ein Behandlungsmittel (34), das in der zweiten 
Lichtung (30) gefiihrt wird, 
dadurch gekennzeichnet, daB 
45 die Wundbehandlungsvorrichtung auBerdem 

folgendes aufweist: 

ein Umhullungs-Einfuhrungselement (10), das 
einen proximalen Endbereich (16) und ein di- 
stales Ende (14) und ausreichende Lange hat. 
so um durch die Haut eines lebenden Patienten in 

die Nahe einer in dem Patienten liegenden 
Wunde zu verlaufen, 

wobei das Rohr (22) zum Vorschub in das 
Umhuilungs-Einfuhrungselement (10) ausgebil- 
55 det und langer als das Umhullungs-Einfuh- 

rungselement (10) ist, 

die zweite Lichtung (30) in dem Rohr (22) zu 
dessen am meisten distalen Ende verlauft. 
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die aufbiasbare Festlegeeinrichtung (32) ange- 
ordnet ist, um im allgemeinen der Wunde be- 
nachbart aufblasbar zu sein, wenn der distale 
Endbereich (24) des Rohrs (22) uber das dista- 
le Ende (14) des Einfuhrungselements (10) hin- 
aus vorwartsbewegt wird, und 
das Behandlungsmittel (34) in dem distalen 
Endbereich (24) des Rohrs (22) gefuhrt wird 
und ausgebildet ist um nach dem am meisten 
distalen Ende des Rohrs (22) auf den Bereich 
der Wunde aufgebracht zu werden. 

2. Wundbehandlungsvorrichtung nach Anspruch 
1, dadurch gekennzeichnet, daB die Einrich- 
tung zum AusstoBen des Behandlungsmittels 
(34) ein Kolben (38) ist. 

3. Wundbehandlungsvorrichtung nach Anspruch 1 
oder 2, dadurch gekennzeichnet, daB die auf- 
biasbare Einrichtung (32) eine biegeweiche 
Membran aufweist, die an dem distalen Endbe- 
reich (24) des Rohrs angeordnet ist, wobei die 
Membran an dem Rohr (22) haftend ange- 
bracht ist, um nach dem Aufblasen einen bal- 
lonartigen Bereich zu definieren. 

4. Wundbehandlungsvorrichtung nach einem der 
Anspruche 1 bis 3, dadurch gekennzeichnet, 
daB das Rohr (22) an seinem proximalen End- 
bereich (25) eine Einrichtung hat, um Fluid in 
die erste Lichtung (28) zum Aufblasen der auf- 
blasbaren Einrichtung (32) aufzunehmen, wo- 
bei die aufbiasbare Einrichtung (32) ausgebil- 
det ist, um nach dem Aufblasen die Wundbe- 
handlungsvorrichtung (20) benachbart der 
Wunde im Inneren des Patienten zu halten. 

5. Wundbehandlungsvorrichtung nach einem der 
AnsprOche 1 bis 4, dadurch gekennzeichnet, 
daB das Behandlungsmittel (34) ein Blutgerin- 
nungsmittel aufweist. 

Revendications 

1. Dispositif de traitement d'une blessure pour 
arreter un ecoulement indesirable de liquide 
par une ouverture dans un vaisseau sanguin, 
comprenant un tube allonge* (22) avec des 
portions terminales proximale (26) et distale 
(24) et une extremite la plus distale, le tube 
(22) comprenant un premier passage (28) et 
un deuxieme passage (30) s'etendant entre les 
portions terminales proximale (26) et distale 
* (24), un moyen de retention gonflable (32) 
porte sur le tube (22) et situe sensiblement 
adjacent a Pextremite la plus distale, le moyen 
gonflable (32) etant en communication de flui- 
de avec le premier passage (28), 



un agent traitant (34) transporte a I'interieur du 
deuxieme passage (30), 
caracterise en ce que le dispositif de traite- 
ment d'une blessure comprend en outre : 

5 une gaine d'introduction (10) ayant une portion 

terminate proximale (16) et une extr§mit§ dis- 
tale (14) et ayant une longueur suffisante pour 
s'etendre a travers la peau d'un patient vivant 
jusqu'au voisinage d'une blessure situee a Tin- 

10 terieur du patient, 

dans lequel le tube (22) est adapte pour 
s'avancer dans la gaine d'introduction (10) et 
est plus long que la gaine d'introduction (1 0), 
le deuxieme passage (30) dans le tube (22) 

15 s'Stend jusqu'a Textremite la plus distale de ce 

tube, 

les moyens de retention gonflables (32) sont 
disposes pour pouvoir etre gonftes sensible- 
ment adjacents a la blessure lorsque la portion 
20 terminale distale (24) du tube (22) est avancee 

au-dela de Textremite distale (14) de la gaine 
d'introduction (10), et 

I' agent traitant (34) est transporte dans la por- 
tion terminale distale (24) du tube (22) et est 
25 adapte pour etre applique au dela de I'extremi- 

te la plus distale du tube (22) sur le voisinage 
de la blessure. 

2. Dispositif de traitement d'une blessure selon la 
30 revendication 1, caracterise en ce que le 

moyen pour ejecter I 'agent traitant (34) est un 
plongeur (38). 

3. Dispositif de traitement d'une blessure selon la 
35 revendication 1 ou la revendication 2, caracte- 
rise en ce que le moyen gonflable (32) com- 
prend une membrane flexible disposed sur la 
portion terminale distale (24) du tube, la mem- 
brane adheVant au tube (22) pour definir une 

40 portion analogue a un ballon lorsqu'elie est 

gonflee. 

4. Dispositif de traitement d'une blessure selon 
Tune quelconque des revendications 1 a 3, 

45 caracterise en ce que le tube (22) a, au niveau 

de sa portion terminale proximale (26), un 
moyen pour recevoir un fluide dans le premier 
passage (28) pour gonfler le moyen gonflable 
(32), le moyen gonflable (32) §tant adapte, 

50 lorsqu'il est gonfle, pour maintenir le dispositif 

de traitement de la blessure (20) adjacent a la 
blessure a I'interieur du patient. 

5. Dispositif de traitement d'une blessure selon 
55 Tune quelconque des revendications 1 a 4, 

caracterise en ce que I 'agent traitant (34) com- 
prend un agent de coagulation du sang. 
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